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OBIIASA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJbHOCTh TeMbl. B CBSI3M C MHTEHCUBHOCTHIO HCCIEIOBAHUM IJIAHET
ConneuHoil cucteMbl 00JIbIIIOE BHUMaHUE YeseTcs mpoliieMe BbiOopa 0e30macHbIX
MOCAJIOYHBIX TUTOIIAIOK JIJISl CIIYCKA€MBbIX Ha MOBEPXHOCTh KOCMUYECKHUX anmapaToB
(KA) ¢ menpro coxpaHeHHss pabOTOCIIOCOOHOCTH YCTaHABIMBAaEeMOW Ha WX OOpTYy
Hay4yHOU ammapatypbl. M3yueHue U OlEeHKa pa3IMYHbIX (PAKTOPOB, BIMSIONIUX Ha
Oe3omacHOCTh (KpyTH3HA CKJIOHOB, HEPOBHOCTH IOBEPXHOCTH, HAJIMYUE CBEKHX
rITyOOKUX KpaTepoB, COJTHEYHAs OCBEIICHHOCTh, CTAOMIbHAS PAIHOCBs3h ¢ 3eMIIEN),
BBITIOJTHSETCS C MPUMEHEHUEM KapTorpaduueckoro MeToia.

Kaprorpaduueckuii MeTosl npu BbIOOpE MOCAAOYHBIX IUIOMIA0K TPUMEHSIICS
paHee B OTE€UECTBEHHON KOCMOHABTHUKE C MPUBJIEYEHUEM KapTorpadoB-MpPaKTUKOB,
OJIHAKO, BCJEJCTBUE CEKPETHOCTU MOATOTOBKHM KOCMHYECKUX MHUCCHUI B COBETCKUM
NEepUOJi, HaIpaBlieHHE I[UJIAHETHOrO KapTorpadupoBaHHs pa3BUBAIOCH B BHJIE
MPUKIIAHBIX JKCIEPUMEHTAIBHBIX HcchenoBanuii. C ycnmexoM HauMHaBIIEECS
UCIIOJIb30BaHUE KapTorpauueckoro MeTo/la B paMKax COBETCKUX MPOEKTOB ObLIO
MPEPBAHO H3-32 KPHU3UCA POCCUUCKUX KOCMHUYECKHX HCCICIOBAaHMM B KOHIIE
mponutoro Beka. Jlumes B Havane 21-ro Beka, B paMkax «DenepaabHON KOCMUYECKON
nporpammbl  Poccum Ha 2016-2025», mpemycmaTpuBaromieil Cepuio IMOCAIOYHBIX
muccuii k Jlyne, Mapcy u @®obocy, BO3HHMKIA HEOOXOAMMOCTh B KapTax s
obecnieuenust Oyaymux mnocagok KA. Pazpabotke kapt Oe3aTMocdepHbIX Ted,
BKJIIOYAsi KapTorpaupoBaHue MOTEHIUANBbHBIX MOCAJA0YHBIX IJIONMIAA0K Ha JlyHe u
doboce, BEIOpAaHHBIX B KAa4eCTBE OCHOBHOTO OOBEKTa HCCIICIOBAaHWM, MOCBSIICHA
JUccepTalMoHHas padoTa.

CreneHb pa3pa00TaHHOCTH TeMbl M3y4Y€HA MO OMyOJMKOBAHHBIM padoTaMm B
o0JlacTH TIJTAaHETHOM KapTorpaduu, TIUIAHETOJIOTHH, TeoMOpPdOIOTHH, BKIIOYAs
MCCIIEIOBAHUS TOBEPXHOCTH TUIAHET U UX CIYTHUKOB B MECTaX MOCAJI0K COBETCKUX U
3apyoexHbix KA. Jluccepramusi onupaercss Ha HCCIEIOBAHUS BEAYIIUX YUYEHBIX —
MoHorpaduu JI.M. Byraesckoro B o0sactu Teopuu KaptorpaduuecKux MPOEKIIHiA,
pabotel FO.H. Jlunickoro, K.b. llunrapesoii, B.B. llleBuenko, XK.D. PoanonoBoi,
[".A. BypObl, pa3BUBaBIIMX TPAJULIHUKU OTECYECTBEHHOTO KapTorpadupoBaHusi mOpu

co3nanuu KapT Tea CoOJIHEYHOW cHUCTeMbl. BakHOe€ 3HAYECHWE NpPU HANWCAHUHU



nucceprauuu  uMmenu  ucciaegoBanus 1.B. Bepemaku u  A.M. bepnsHta 10
tonorpaguueckoMy U reouH(OpPMAIlMOHHOMY KapTtorpadupoBaHHIO, pPadOThI
K.II. ®nopenckoro, A.T. basuneBckoro, M.A. KpeciiaBckoro, CBsI3aHHBIE C
reoMop(oJIOTUUECKUM  aHAJIM30M  TOBEPXHOCTH  IUIAHETHBIX Tel.  PaboTel
M.S1. Maposa, A.J1. Kemypmxuana, b.H. PonuoHoBa, b.B. HenokiioHoBa,
MOCBSIIEHHBIE  TEXHOJOTUsIM  OcBOeHUs  CONHEYHOM  CHUCTEMBbl  CHITPAIIH
CYILIECTBEHHYIO POJIb MPU U3YUYCHUHU aNMapaTHOro 00ECIEYEHUsS MHUCCUN MPOIIIbIX
net. Cpenu 3apyOeXHBIX HCCIeAOBaTENeH CIeayeT OTMETUTh MOHOTrpaduu Mo
ranetHomy kaprorpaduposanuto P. I'pumu (R. Greely) u I'. Barcona (G. Batson),
®. Cryka (Ph. Stooke), B ToM uuciie ero W3bICKaHUs KapTOrpaduIecKuX MpPOCKITUH
MaibIx Ten, myonwkanuu b. Apumnana (B. Archinal) m 1O. O6epcra (J. Oberst),
CBSI3aHHBIE C YCTAHOBJIEHUEM IJIAHETHBIX CUCTEM KOOPAMHAT.

Hear wuccaenoBanus. llenbro auccepranuoHHONW  pabOTHI  SIBJISIETCS
pa3paboTKa CHUCTEMBbl KapT OLEHKM O€30MaCHOCTH MECT IMOCaJIKu Oyaylux
POCCUNCKUX KOCMHUYECKUX MUCCUI U METOJIMKU UX CO3AaHUS. [[7s1 TOCTUKEHHS ATOMN
1[EeTTM HE0OXO0IUMO OBLIO PEIIUTH CIEAYIONIUE 3aJa4H:

— AHanu3 1 000011IeHrue OTEYECTBEHHOTO U 3apyOe’KHOT0 OMbITa CO3aHUsI
KapT i TJIAHUPOBAHUS KOCMUYECKUX MHUCCUH K HeOecHbIM Tenam CoJTHEYHOU
CUCTEMBI;

— BrisiBieHuEe M XapakTepUCTHKAa OCHOBHBIX MapamMeTpoB [Jisi OLICHKU
MOBEPXHOCTH HEOECHBIX TET;

— Pa3paboTka TpeOoBaHU K CHCTEME KapT MOTEHIHAIBHBIX MOCAJTOYHBIX
IJIOIIA/I0K Ha TTOBEPXHOCTh MCCIIEIYEMbIX CIyTHUKOB IJIAHET 3€MHOW TPYTIIbI;

— Pa3paboTka METOAMKM W TEXHOJOTMH CO3JaHUs KapT, BKJIOYas
aJITOPUTMBI aBTOMATU3alMU U CIIelHaabHOe mporpaMMmuoe odecneuenue (I10);

— Anpo0ariisi METOJIUKH: COCTaBICHUE aBTOPCKUX OPUTHHAIOB KapT (M uX
cepuid) U1t 00eCIeYeHUS POCCUMCKIX KOCMUYECKHX Muccuii k Jlyne u ®odocy.

O0bexkTOM HCC/IeJ0BAHUS SIBIISIOTCA OOJACTU TOCAJIKU COCTOSIBIIUXCA U
MOTEHIUANIBHBIX KOCMUYECKUX Muccuii Ha mnoBepxHoctu Jlynst u ®oboca, a
NpeIMeTOM HCCIAeA0BAHUA — COJCpP)KaHUE KApT BHE3EMHBIX TEPPUTOPHUMN s

OLICHKHU 0e30ImacHOCTH MMOCaAO0YHBIX INTOIIAA0K, MCTOAbI U TCXHOJOI'NHU UX CO3daHuA].



MeTtonbl uccjeg0BaHUA: B pad0OTE MCHOIB30BaHbl METOABI KAPTOMETPHH,
reoMopdhOMETpUHN, CTATUCTUKH, TE€OMH(OPMAIMOHHOTO KapTorpadupoBaHus,
nemupupoBaHus KOCMHYECKUX n300pakeHuH, CUCTEMHOTO
kapTorpadupoBanus. PaboTta onupaercss Ha ONBIT cO3AaHUS (DYHIaMEHTAIbLHBIX
KapTorpapuyeckux MpOU3BEACHUN B 00JacCTHU IJIAHETHOM KapTorpadmuu: ATtiac
mianetr 3eMHo# rpymmbsl (pen. bonemakor, 1992), arnac moBepxHocTn BeHepsl
(KotenpuukoB u np., 1989), monmuas kapra Jlynsr 1:5000000, 3-e¢ u3nanue (pyk.
Jlurickmii, 1979 r).

Hayunas mHoBusHa pa0otsl. [Ipegnaraemasi nuccepraius — UcciaeI0BaHUE,
BIEpBBIE 0000IIalONIee B €AUHYIO METOAMKY OTE€YECTBEHHBIM U 3apyOeKHbIN
ONBIT MNPUMEHEHHUS KapT U MOP(HOMETPUUECKUX METOJIOB Uil BBIOOpa
MOCAJOYHBIX IUIONIAJIOK Ha MOBEPXHOCTH HEOECHBIX Tead CONHEUYHOW CUCTEMBI.
Pazpaborannas xkmaccudukamus ¢GakTopoB O€30MaACHOCTH MOBEPXHOCTH IS
MOCaJKM KOCMHUYECKOTO armapara M[O3BOJWIA CO3/aTh CUCTEMY KapT JJis
obecrieueHUs KOCMUYECKUX Muccuil. VMcnonb3oBanue pa3pab0TaHHOTO aBTOPOM
MpOrpaMMHOro oOecrneYeHus U aHajiu3 MOJYUYEHHBIX PE3yJbTAaTOB Jald HOBBIC
3HAHUS O CBOMCTBAX MOBEPXHOCTH JIyHBI B IPUTIOIAPHBIX 00JIACTSX.

Teopernueckass 3HAYUMOCTb JIUCCEPTAIMOHHOTO HUCCJIEAOBAaHUS COCTOUT B
pa3BUTUU KapTorpaduueckoro MeToa uCCaeJ0BaHUM MOBEPXHOCTU HEOECHBIX TEI.

IpakTuyeckass 3HaYUMOCTh. OCHOBHBIE pE3yNbTaThl AUCCEPTALMOHHON
paboThl BHEApPeHBI B MHCTUTYyTE TEOXMMHHM WM aHAJIUTHYECKOM Xumuu uMm. B.U.
Bepnanckoro Poccuiickoit akagemun Hayk (TEOXW PAH), u wcmosib30BaHbl AJist
OLICHKH MOTEHI[MAIbHBIX MOCAJA0YHBIX TuIomanok KA npu miaHupoBaHuU OyaymIinx
MpoekTOB. Bce cocTaBieHHble W H3JIaHHBIE KapTorpaduyuecKkue MpPOU3BEACHUS
MOTYT HMCITOJIb30BaThCS MPH TUIAHUPOBAHUH OyIyIIMX KOCMUYEeCKHX Muccui («JlyHa-
25», «Jlyna-27», «bymepanr», «Chandrayaan-2», «Moon Village», «Mars Moon
Exploration»).

JInuHblil BKJIaA. ABTOPOM JIMYHO pa3padOTaHBI:

e (Cucrema KapT U METOJUKa KapTorpadupoBaHUs MOTEHIHUAIBHBIX MECT

nocanku KA Ha noBepxHOCTH Oe3aTMOCHEpPHBIX TEI;



e AJTOPUTMBI BBIYUCICHHUS OTHOCHUTEIBHBIX TIIYOMH MAaJIbIX KpaTepoB,
MOCTPOCHUsST Tomorpaguueckux mpoduiaeit KpaTepoB Ha OCHOBE DIIEKTPOHHBIX
KaTaJoroB, BEIOOPA MOCAOYHBIX IUIOMAIOK C YIETOM Pa3IMYHbBIX TPEOOBAHMIA.

e PazpaboTansl W TOATOTOBICHH K W3AaHWIO 4 HACTEHHBIC KapThI:
«'umcomeTpuueckas KapTa IpUMOISApHBIX obiacTeit JIlyas» macmrada 1:1 600 000;
«Kapta mapametpos penbeda Jlyas» macmrada 1:10 000 000; «Tomorpaduueckas
mepoxoBaTtocTh JIyHel u Mepkypus» macmraba 1:7 000 000 w 1:10 000 000;
tororpadudeckas kapra @odoca macmrabda 1:150 000.

e [Ipym HEMOCPEICTBEHHOM YYacTHU aBTOPa BBHITIOJHEHBI COCTABJICHHE,
odopMIICHHE U MOJATOTOBKA K M3AaHUI0 HOBOro Atiaca ®oboca, BkiIovaromero 43
TEMaTUYECKUE KapThl, COCTABICHHBIX JWUYHO aBTOPOM, W 1 HACTEHHYIO KapTy
moBepxHocTu ®oboca (1: 75 000), co3nana HacTeHHas reoMopdoornueckas Kapra
6opo3x ®oboca macmrada 1:120 000.

Ha 3amurty BbIHOCSTCS

- cepusl KapT s TUIAHUPOBAHUS OyAyImIUX POCCUMCKUX Muccuil k JlyHe u
®dobocy Ha mpeanoaaraeMbie odmactu mocaaku KA;

- MeToAWKa KapTorpadupoBaHUS TOTCHIMAIBHBIX MecT mocaaku KA Ha
MOBEPXHOCTH Oe3aTMOC(EPHBIX HEOECHBIX TElI;

- crnenuanbHoe [1O nmns aBTOMaTHM3amuMu OIEHKH IMOBEPXHOCTH W BBIOOpaA
nocagouHbIX Tiomaaok KA ¢ yueTom pa3nuuHbiX TpeOOBaHUM.

Anpobanus padorbl. OCHOBHBIE TMOJIOKEHUS JIUCCEPTALMOHHON padoThI
JTOKJIaJBIBAINCE, M OOCyxaanuch Ha Oonee yem 15-Tu xoHdepeHIusAX, BKIIOYAS
MexIyHapoaHbie. EBponetickuii koHrpece miaHeTHbx Hayk (EPSC, Manpun, 2012
r.), Mexaynapoanas kaprorpaduueckas konpepenuus (ICC, Ipesaen, 2013 r., Puo-
ne-Kaneiipo, 2015 r.), EBponeiickuii reodpusnueckuii kourpecc (EGU, Bena, 2013,
2015, 2016 rr.), Kondepenuus mo ayHHbIM U 1aHeTHbIM HaykaMm (LPSC, XbprocToH,
2012, 2014, 2016 rr.), MexayHapoaubiii koHrpecc OOmiecTBa (GOTOrpaMMETPHH U
auctanimonnoro 3ouaupoBanus (ISPRS, Ilpara, 2016 r.), MexayHapoaHbIH
MOCKOBCKHW cuMIo3uyM 1o wucciaegoBanusiMm Conneunoit cuctemsl MUKW PAH
(Mocksa, 2012, 2014, 2015, 2016 rr.).

Myoaukanuu. [lo Teme auccepranuu omyOnukoBanbl 10 HaydHBIX cTaTei, B

pEelEH3UPYEeMbIX H3AaHUAX, pekoMeHnoBaHHbIX BAK Munobpuayku P®, B Tom
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yrciie 3 CTaThHM, YUYUTHIBAEMBIX MEXKIYHApOIHBIMU HMHICKCaMU nutupoBanus Web-
of-Science u Scopus. 4 cratbu OmyOJIMKOBaHBI B COOPHUKAX KOH(EPEHITUH.

Pabota npencraBisieT pe3yibTaThl, BHIIIOJIHEHHBIE B paMKax paznuunbix HUP:
nporpamma 22 npesuauyma PAH «DyHgameHTanpHbIe TPOOIEMBl HCCICTOBAaHUN U
ocBoeHust COTHEUHOU cucTeMbl», Tema 3.4 «IIpobiiemMa conep:kaHus TETyIUX U BOIBI
B mopomax Jlyner m mumaner», 2013 r.; mpoekt "l'eomesms, kaprorpadus wu
uccienopanne crnytHukoB ®obdoc m J[leiimoc" (PODPU Ne 11-05-91323-CUI a
coBMmecTHO ¢ O0benuHeHneM uM. ['enbmroibna, I'epmannst, HRIRG-205), 2012-2013
IT.; COBMECTHBIA TpaHT MuHuctepcTBa oOpa3zoBanuss u Hayku P® u ['epmanckoii
ciryxObel  akagemuueckux oOmenHoB (DAAD) mno Tteme «Kaprorpadudueckoe
obecrieueHrne pOCCUHUCKHUX HUCCIIEeIOBATEIbCKUX JIYHHBIX Muccuii» (Ne 11.9177.2014),
10.2014 - 03.2015; rpant PH® "HccrnenoBanust GyHIaMEHTAIBHBIX T€OE3MUECKUX
napamMeTpoB W peibeda miaHeT u cnyrHUkoB", Ne 14-22-00197 (2014-2016 rr.);
npoekT «lcciemoBanue mapaMeTpoB MOBEPXHOCTH JIyHBI Ha OCHOBE MH(PPOBOTO
moaenupoBanus peabeda merogamu I'UC» (PODU Ne 15-35-50608), 2015 1.

O0bem u cTrpykTypa padorbl. [Jucceprannsi COCTOUT U3 BBEICHUS, YETHIPEX
pa3zenoB, 3aKIIOYCHUs, OMONHOrpadHMUecKOro Coucka W 3 TMPHIOKCHUH B BUIC
MPOTPAMMHBIX KOJOB aJTOPUTMOB, CO3JaHHBIX IS pealu3anuul pa3paboTaHHOU
metonuku. Conepxxut 169 ctpanur ocHoBHOro Tekcta, 30 pucyHkoB u 17 Tabmui.
bubnmorpadudecknii crnucok Bkmodaer 166 wHammeHoBaHui, w3 HuUX 60 - Ha

AHTJINHCKOM SI3BIKE.
COAEPKAHUE PABOTBI

Bo Bseaenuun OXapaKTCPpU30BaHbI 1OCJIb, 3aJda4yd HCCICAOBAaHUA, €TI0
AKTYaJIbHOCTb, HaydHasd HOBHU3HA, TCOPCTHYCCKAA W IMPAKTUYICCKAA 3HAYUMOCTDH

paboTHI.

1. AHagu3 onbITa Co3aJaHMA KapT JJIdA IVNIAHUPOBAHHUSA MMOCATI0YHbIX

KOCMHYeCKHX MUCCUH U METOAOB OICHKH MMOBCPXHOCTH HeOeCHBIX TeJl

B pasnene 0000mI€eH OTEYECTBEHHBI W 3apyOEKHBId ONBIT MOJArOTOBKH
KapTorpauyeckux MaTEepUAIOB C XapaKTEePUCTUKAMHM IMOCAJOYHBIX IUIOMIAJ0K
OpONUIbIX M OyaymHMX KOCMHUYECKMX MuccUid K HeOecHbIM Tenam ConHEYHOM

cucteMbl. st pa3paboTku (U3MYECKHX U TEMATHYECKHUX KapT HEOECHBIX Tel
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HCCJICAOBAaHbl MCTOJIbl M3YUCHHUA PA3JIMYHBIX IApaMCTPOB ITOBCPXHOCTHU HEOECHBIX
TCJI, KOTOpPBIC paCCMAaTpuBaINCh B ACICKTC HWX IIPHMCHCHUA 11 OLCHKH
0e30IMacHOCTH IIOCaAO4YHbIX INIOIMAO0K. Ananms HUMCIOIIMXCsL CITOCOOOB BBEIUMCIICHUS
mapaMCTpOB IMOBCPXHOCTHU IIO3BOJIMII BBIABUTHL 3HAYHMMOCTb U 3(1)(1)CKTI/IBHOCTB nux

MPUMEHEHUS B Pa3JIMUHbIX AHAaNa30HaX KapTorpadupoBaHHUsl.
Imanst KOcCMuueCKUX UCcae006aHull NJaHem 3eMHOI ZPYRIbL U UX CHYMHUKOG

B cBs3u ¢ 4eTko BBIpaXXEHHOW MepHOaU3aAlMEed KOCMHUYECKUX MOJIETOB,
HayWHas C CEepPeMHBI MPOILIOr0 BeKa MO HACTOAIIEE BPEMs, BBISIBICHO HECKOJbKO
MOAXOJI0B IIPU OLIEHKE TEPPUTOPUI JUIsl BEIOOpA MOCAJOUYHBIX TUIOMIAJ0K, B TOM WIN
MHOM CTENEHU OCHOBAaHHBIX HAa aHAJIW3€ NPOCTPAHCTBEHHBIX JAHHBIX, C
UCIIOJIb30BAaHUEM KapT U IAHHBIX JUCTAHIIMOHHOTO 30HAMpoBanus (Taoir.1).

OTnenbHO paccMOTPEHBI METO/bl KapTOorpaduyeckoro o0ecreueHus mocajaku
KA nns mecocrosiBuieiicss muccuu «®oboc-I'pynt». HecmoTpst Ha TO, 4TO B X0j€
paboT MmO OO0ECHNEeUEeHUIO MOCATOUYHBIX MHUCCUN MPONIUIBIX JET ObLI OmpeAcs€éH
NepeyeHb OCHOBHBIX (DAaKTOPOB M YCIOBUH 0Oe30macHOCTH (KpyTH3Ha CKIIOHA,
HEPOBHOCTh  TOBEPXHOCTH, MAaJIbleé CBEXHE Kparepbl, OOJOMKH  MOPOJIbI,
MPOJODKATEIBHOCTh BUAMMOCTH CoJiHIIA ¥ 3eMJIM), METOABl MX OIICHKH YETKO HE
YCTAHOBJICHBI, HE TOBOpPS YK€ O TOM, YTO TIPU COBPEMEHHOM pPa3BUTUU
reouHOpPMAIMOHHBIX  TEXHOJOTMM  HA  TEKyleM  JTale  OTCYTCTBYIOT
aBToMatu3upoBaHHble (QyHkuuu 110 1 KOMIUIEKCHOM OIEHKH MPUTOJIHOCTH
Tepputopun aia nocagku KA.

BrisiBieHHBIE KpUTEpUM OMACHOCTH MOBEPXHOCTH g mocagku KA
UCIIOIb30BaHbl ISl pa3pabOTKU CUCTEMbI KapT, HEOOXOAUMBIX AJiSI MOJATOTOBKU U
IJIAHUPOBAHUSI KOCMUUYECKHUX MHUCCHI C YYETOM CYIIECTBYIOIIUX HUPPOBBIX Popm
npeAcTaBlieHUs penbeda U aHalln3a MOBEPXHOCTH HA Pa3HbIX MACIITaOHBIX YPOBHSX.
BbinonHeHHBI  aHanW3  TMO3BOJWJI  ONPENEIUTh  HAMpaBJICHUS  JAJbHEHIINX

HUCCIIETOBAHMIM.



Tabnuua 1 — Dranbl KOCMUYECKUX MCCIIEIOBAaHUM ¢ ycremHon nocaakoin KA

Ha MOBEPXHOCTh HEOECHBIX TE.

[Mepuog (rr.) Ycnenrabie Marepuassl KapTorpaguueckoro Metobl
M0Ca/I09HBIE MUCCUU 3HAYEHUSI U M3Y4YCHHOCTH UCCIIeIOBAHUI
1. Hauano CCCP: Jlyna-9, | CCCP:
KocMudeckoit dpbl | Jlyna-13, Jlyna-17, | e TiepBBIC doto u
— «rynHas rouka» | Jlyna-20, Jlyna-21, | teneBu3noHHbIE CHUMKH,
(1957-1980). Jlyna-24, Benepa-7, | maHopambl TIOBEPXHOCTH
Pe3yﬂbmambl: BeHepa-8-12, Mapc- ° CXEMBI MapLIpyToB
ArTnac OGpB.THOfI 3. IJIAHETOXOJIOB,
cropons! Jlynsr, 3 o reoMopQoJIOrHuecKue
gactu (1960 - CXeMBI H PO GUIIH; BusyanbHslii
1975), Tlonnas | CLIA: Cepseiiop | o rpaduKy pacrpenescHus | AHATH3 CHUMKOB;
KapTa (Surveyor) 1, 3, 5-7, | kparepos
Jlynni,(1967), _ Anonnon  (Apollo)- | CIIIA: Temarnueckue KapTbl 30H I'paduyeckue
Lunar Earthside, | 11, 12, 14-17, | paspyuunoit cremenn onachocty | METOMEL,
Farside, and Polar | Bukuar  (VIKing)- | nocanox (macrra6sr 1:100 000,
Charts Series | 1,2. 1:25 000, 1:5000). Crarucruueckue
(1976) METOJBl  aHaIu3a
2. Uccnenosanus | CCCP: CCCP: Paspa6orannpie | TOBCPXHOCTH
Benepsl 1 Mapca | Mccnenosanue IPOEKIIUN Tpéxocoro | (KYMYJIATHBHas
(1980-1999). Benepol:  Benepa- | smmmniconsa IIIOTHOCTD
Pezynomamoi: 13,14, Bera-2; Kparepos "
Arnac CCCP, CIIA: Teonoruueckue | ©0IOMKOB
HOBEPXHOCTH CIIA: KapThl T€l WA  OTAEIBHBIX TMOPOJIBY).
Benepst  (1989), | UccnenoBanue Y4acCTKOB [TOBEPXHOCTU
ATtnac ianeT | Mapca: Ilacdaitnaep
semHoit Tpymmel | (Pathfinder).
(1992)
3. AxrtuBuzamus | CLHA: DJNEeKTpOHHBIE KapThI: penbeda,
KOCMHYECKUX HccnenoBanue YKIIOHOB NOBEpXHOCTH, | Mcnosb3oBaHue
uccienosanmii (c | Mapca: KA Mapc | BeptukanbHoi pacuienenHocta | J1J13 BBICOKOI'O
1999 - mo macr. | DxcmopeiinieH penbeda; KaTaJord KaMHEH U | pa3peuieHus;
BpeMsi). Pogep (Mars | xpatepos C ux
Pezynomamei: Exploration Rover), | koJu4ecTBEHHBIMH [Tpumenenne ['MC
AIIEKTPOHHBIE KA Mapc CaiieHc | XapakTepUCTHKaMHu,  IpauKd | B TUTaHETHBIX
KapThl IwiaHeT u | Jlabopatopu (Mars | KyMmyIATHBHON IUIOTHOCTH | MCCIICJIOBAHHSIX.
cytHukoB, The | Science Laboratory). | kamHeli U KpaTepos.
Chang’E-1
Topographic Kuraii:
Atlas of the Moon | Uccnenosanue
(2016) Jlyuer KA Yan 3-3
(Chang’e-3)

Memoowt OUECHKU noeepxHocmu HebecHbIX mesl N0 OAHHbIM Oucmalmuonuozo

Kpymusna

30HOUPOBAHUA

CKJIOHA

(yxioHsbI)

ABIACTCA

BAKHEUIITUM

napaMeTpom

o0e3zonacHoctu mnocaaku KA, i OLEHKH KOTOPOTO MCHOJIB3YIOTCS HU(PPOBBIC
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monenu penbeda (LIMP). [l aBTOMaTH3HMPOBAHHOTO BEIYHUCICHHS KPYTHU3HBI CKIIOHA
o pe3yjJbTaTaM aHajhu3a METOJOB BBIYMCICHUS KpyTusHel B [MC aBTOpOM
NPeUIOKEHO MCIOIb30BaTh MeToa XopHa (Horn, 1981). [lo cpaBHeHUIO ¢ qpYTrHMH,
pPacCMOTPEHHBIMH B paboTe, OSTOT METOJ YYWTHIBACT HAKJIOH 3JICMEHTApHOU
IUTOIIAJIKK 10 YeTHIPEM HANpPAaBJICHUSAM, NPHUCBAaWBas IEHTPATHLHOMY ITHKCEIIO B
IUTABAIOIIEM OKHE OOJIBIIHN BEC, YTO MAET TOCTATOYHO «CTIAKCHHOE» OTOOpaKCHHE
1 o0ecrieunBaeT JOCTOBEPHOCTD KapT.

JIJiss TIPOTHO3UPOBAHUS PACHPEICIICHHUS OIACHBIX (PAKTOPOB MOTYT CIIYXKHUTh
pa3IMYHbIC CTATUCTUYCCKHUE OICHKU XapaKTePUCTHK pelibeda, MO3BOJISIOIINAE CYIUTh
0 HepoOBHOCMIAX NOBePXHOCMU, HATMYUU OMACHBIX YKIOHOB Ha KOPOTKHX Oasmcax,
OILICHUTh BO3MOXKHOCTH TIOSIBJICHUS TEHEH WMJIM TOMEX I PaJHMOCUTHAIA JaKe MpHU
OTCYTCTBHH JAaHHBIX BBICOKOTO pa3pemicHus. [Ipu oreHke mnapaMeTpoB peinbeda
UCCIICJIOBATeIM  WCIOJB3YIOT  Pa3IMYHbIC  CTATUCTUYCCKHE  XapaKTEPHCTUKH,
HaIpuUMep, CTaHaapTHOE OTKIOHeHHE BBICOT (CTO) MIM MX MPOU3BOIHBIX (KPYTH3HBI
CKJIOHA), OTHOIIICHHUE IUIOMAACH peaabHON MoBepXHOCTH K Tiaakoi (Grohman et al.,
2010), MexXKBapTHIBHBIH pa3Max (IMOKa3aTellb BapHallMd BBHIOOPKH) BBICOT MM HMX
npousBoaubix (Kreslavsky et al., 2013). Anamu3 mokaszan, uro CtO KpyTH3HBI
CKJIOHA WJIM OTHOIICHHE ILIOMaJeH OJIM3KU K Paclpe/e/IiCHUsIM YKIOHOB M HE Jar0T
KaueCTBEHHO HOBOM uH(opmammu o penbede. [lpu nHammuuum [IMP Bbicokoro
paspelieHusl XOpOoInue Pe3yNbTaThl JUIS MPOTHO3a PaclpeIeiicHUus] ONmacHOCTEH Ha
JIOKaJIbHOM YPOBHE JaeT OTHOCHTEIbHAs Tororpaduueckas mosumnus (Jenness, 2002),
KOTOpasl TO3BOJIACT pa3ACiATh TEPPUTOPUU C BO3MOXKHBIM HAJIMYUEM CBEKHX
KpaTepoB W CrIaXeHHble oOnacTtu. [IpeaioskeHHBI ¢ y4acTHEM aBTOpa METOJ
OLICHKH peiibe)a KaK BBIUMCICHHE MEXKKBAPTHIBLHOTO pa3Maxa BBICOT WM HX
NPOU3BOJAHBIX BBIBOJUT HA TEPBBIA IUIAH XapaKTEPUCTHKY HM3PE3aHHOCTH
TEPPUTOPUH  TUIOMIAJHBIMA OOBEKTaMH, WTHOPHPYS BBLIAIOIINAECS OTACIbHBIC
O0O0BEKTBI, 3aMETHBIC HA THIICOMETPUICCKUX KapTax.

[Ipeobnanaromme saeMeHTHl penbeda Oe3aTMochepHBIX HEOECHBIX Tel —
Manvle ceedxcue Kpamepol, 00po30bl U 00JOMKU NOPOO — SIBISIOTCS OCHOBHBIM
UCTOYHUKOM ormacHoCcTH Jiisi mocanku KA. J[ist omeHku 3THX (aKTOPOB CO3AIOTCS
KaTajgord, OoOeCIeYHBAIONINEe BO3MOKHOCTh YYeTa OJTHX DJIJIEMEHTOB peibeda.

CymecTByronue riiodanbHble KaTamorn kpatepoB Jlyael (PomuonoBa u ap., 1987,
10



Head et al., 2010; Salamuniccar et al., 2012) conepxat gaHHBIE TOJIBKO O KpaTepax
KWJIOMETPOBBIX Pa3MepoOB, MO3TOMY ISl BBIOPAaHHBIX TOCAJOYHBIX IJIOIIAI0K
HEOOXO0JMMO MPOBOAUTH JAeHU(PUPOBAHUE MAJBIX KPATEpPOB M OOJIOMKOB MOPOIBI
(kamueit). Co3maHHBIC aBTOPOM KAaTaJOTH MaybIX (opM peibeda BKIOYAIOT HE
TOJBKO KOOPAMHATHI U pa3Mepbl 00BEKTA, HO U JOMOJIHEHBI MOP(POMETPUUECKUMU
xapakrepuctukaMu. OOJOMKH, KaK MPaBUJIO, TPUYPOUYEHBI K MOJOJBIM KpaTepam, U
YeM Jaibllle pacCTOsIHUE OT KpaTepa, TeM uX MeHble. O0JI0MKHA MOKHO OOHAPYKUTh
TOJIBKO C TOMOIIBIO HU300paKEHUU BBICOKOTO pa3pelleHusl, Ha KOTOPhIX B
MPUTIOJISIPHBIX PETHOHAX MHOTO TEHEW, MO3TOMY, B CiIydyae HaJIU4Ms JaHHBIX
pajapHOro CKaHUpoBaHuWs, Kak, Hampumep, mias Jlywer (Nozette et al., 2010),
JOTIOJTHUTENIEHO BO3MOXHO MPOBOAMUTH OIEHKY paclpe/leieHus] KaMEHHBIX MOoJieH
(MBanoB u ap., 2015).

NHXEeHEepHO-TEXHUYECKUE MapaMETPbl — HPOOOAHNCUMENbHOCHb BUOUMOCTNU
Connya u 3emnu B 3aaHHBIA TIeproJT BpeMeHHU (B %) — 3To (aKTOpbl, BIUSIONINE Ha
CTa0WIbHYI0 paboTy 000pyAOBaHUA MOcaaoyHbIX Moayle KA. Metoasl olieHKH
COJIHEUHOW OCBEHIEHHOCTU U PAJMOBUANMOCTHU 3€MJIM OCHOBAHbBI Ha UCMOJIb30BAHUU
[IMP u BBIMHCIICHUSAX 110 HABUTAIIMOHHBIM JaHHBIM 00 opOuTax HeOecHBIX Ten u KA
(obemepun), xpansmuxcs B 6aze maHHbix SPICE mist yuera moyiokeHHs JIFOOOTO
KOCMHYECKOT0 Telia Kak GpyHkiuu oT BpeMenu (3ybdapes u [larparwmii, 2013).

BoisiBieHHBIE TapaMeTpbl UM YCJIOBUSL O€30MAaCHOCTH JIETJIM B OCHOBY

pazpabaTbIBa€MOI CUCTEMBI KapT.

2. Cucrema KapT 1Jid o0ecrneyeHus pOCCHﬁCKHX KOCMHYECKHUX MUCCHH K TeJIaM

CoJIHEeYHOH CUCTEMBI U €€ 000CHOBAHME

B cooTBeTcTBUU ¢ pacCMOTPEHHBIMU MapaMeTpamMu 0e30macHocTu nocaaku KA
Ha TOBEPXHOCTh Oe3armocepHoro Tena pa3paboTaHa cHUCTEMa KapT, cojeplkalas
ONITUMAJIBHBIN CIIEKTP TEMATHYECKOTO cojepkanus. [l cucremarw3amuu Kapt
aBTOPOM pa3zpaboTaHa KJ1accuuKanus KapTorpagupyembix dbakTOopoB
0€30MaCcHOCTH. B OCHOBY KJ1accupuKanuu MTOJIOKECHBI MPUHLIUITBI
HEU3MEHHOCTU/MU3MEHIEMOCTH BO BpPEMEHU U  HENPEPHIBHOCTH/JUCKPETHOCTH

pacripocTpaHeHusi napaMmeTpoB peinbeda. Ha 0Oaze kiaccudukanuu BbIIEICHO JBE
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TPYIIBl KapT: KapThl HEU3MEHHBIX W U3MEHAINUXCS (aKTOpOB OE30MaCHOCTH

(puc. 1).

17 CUCTEMA KAPT —————

KAPTbI HEU3MEHHBIX KAPTBI UBMEHAIOIINXCA
— ®AKTOPOB BE3OIIACHOCTH D®AKTOPOB BE3OITIACHOCTH

KapTtel napamerpos ¢
HenpepbIBHBIM PacHpoCTPaHeHHeM

A,
KaprI l'[pOIlOJ'I)Kl/[TeJ'IbHOCTM BUIUMOCTH
ConHIia B 3a1aHHBIN IEPHOT

I'nncomerpuyeckue KapThl <

KapTLI MPOAOJDKUTEIIBHOCTA BUAUMOCTH

KapTsl cTaTucTHUECKHX I R—
XapaKTEPUCTHK MOP(HOMETPHYECKHX Semii B 3a/1aHHBIH NEPHOT

)

HapaMeTpoB (BBICOT M MX

MPOU3BO/IHBIX)
Kaprs! pactipenenenust pakropos
| N
Hay4HOTO HHTEepeca
KapTel KpyTH3HBI CKJIOHOB | —

KapTbl napaMeTpoB ¢ IMCKPETHBIM L
pacnpocTpaHeHHeM

KapTbl OCTOSHHO 3aT€HEHHBIX
o —_— ]
obnacreit

Kaprel pacnipejienieHus Kparepop  ————————>|

Kaprsl pactipeieieHust 00J1I0MKOB
HOPOJIBI

—

v
WHTETPAJIBHBIE KAPTHI TEPPUTOPHIA,
MNPUTOJHBIX JJIS TIOCANKH KA

Pucynox 1 — Cuctema kapt aisi 00ecreueHus KOCMUYeCKUX MUCCHU K Testlam CoHeuHOH
CHUCTEMBI

K HeumsMeHHBIM OTHECEHBI NapaMeTphl peiibeda, a K HU3MEHSIOMUMCS —
WH)KCHEPHBIC XapaKTePUCTHKH (COJTHEYHAs] OCBEIMICHHOCT ¥ PAIHOBHINMOCTD 3EMITH
Ha 3aJJaHHBIH MOMEHT BpeMeHH). Kpome Toro, mpesaractcsi pa3indarh mapameTpbl
penbeda C HEmpepbhIBHBIM M JAUCKPETHBIM pachpocTpaHeHreM. K aucCKpeTHbIM
OTHECEHBbl TOCTOSHHO 3aTEHEHHbIE O00JIaCTH, XapaKTepHbIC [JIsi MPUIOISIPHBIX
PErMOHOB HEOECHBIX TEJ, MaJible KpaTephl, OOJOMKHU MOPO/I.

Kapmul neuzmennvix napamempoe de3zonacHocmu - 00ECIEUUBAIOT OCHOBY
JUISL OLEHKM NPOCTPAHCTBEHHOTO pAaCHpPEACNICHUs] MapaMeTpoB OE€30MacHOCTH,
OnpeneNIeMbIX CBOMCTBAMU U (popMamu penibeda, HaydYHbIMU 3a/1a4aMH:

- luncomempuueckue xkapmsl OTOOpa)karOT OOIIYI0 XapaKTEPHUCTUKY
TeppuUTOpUM. pacnpeneneHue @GopMm penbeda, BBHICOTHBIE TMOsCa, B3aUMHOE

PAaCIIONOKCHNUC ITOTCHOHWAJIIBHBIX ITOCAAOYHBIX ILIOMIAAOK, IIO3BOJIAKOT IIPOBOAUTD
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M3MEpEeHHs, CTPOUTH Mpoduiau penbeda, CpaBHUBATH AOCOIIOTHBIE M OTHOCUTEIHLHBIS
BBICOTHI (pHc 2 a,0).

- Kapmer kpymusuer ckionos. Vicxons u3 TpeboBaHuM K 0€30MaCHOCTHU
MOCaIOYHBIX IUIOMIAI0K, s mocaaku KA BeIOMparoTCsS OYeHb MOJIOTHE U MOJIOTHE
a0 7° ckaonbl (Peruaros, 2006). KapTel cocTaBieHbI aBTOPOM [JIsi OTOOpaKEHUS
TEPPUTOPUN CO 3HAYCHUSMU KPYTHU3HBI CKJIOHOB, MPUTOAHBIX sl mocaaku KA

(puc. 2 B,1).

OTMETKY BBICOT, M

Points of heights, m

Kpatepb!

Craters

TopusoHTanu nposeaeHs! Yepes 0.5 km
Contours in 0.5 km

MoCTOAHHO 3aTeH&HHbIe obnacTu YKINOHbI ,rpaa.

~  Permanently shadowed areas
MeHee 7

7-10
10-15
15-20
Gonee 20

MecTo napgenns pas3roHHoro 6noka «LieHTaBp»
Centaur booster impact site

3nnuncel npuuenveanns
Target ellipses

nDTeHLlMaanble nocagoyHble nnowanku
Potential landing sites

LLkana BbICOT 1 rNy6uH, KM
Depth and heights, km

T [ T [ [

15 -1 05 0 05 1 15 3 6 71

a §) B r

Pucynok 2 — @parMeHTBI THTICOMETPHYECKOM KapThl Kparepa borycnasckuii (a) ¢ nerenmoii (0) n
dparMeHT KapThl KPyTU3HBI CKIIOHOB KpaTtepa borycnaBckuii (B) ¢ ierennoit (T).

- Kapmbz cmamucmudeckux xapakmepucmuk

moppomempuyeckux napamempog. CTaTUCTUUYECKUI

aHau3 penbeda MO3BOJISIET 00BEKTHUBHO
XapaKTEePU30BaTh pa3InYHbIC T'COJIOTHYCCKHE
HEpOBHO T
DOBEPDKHOLTR
o INPOBUHIIMK W OOBEKTHI, IOMOTacT B  HX

KJaccupUKalMi ¥, B HEKOTOPBIX CIydasiX, MOXET

. min

Pucynok 3 — ®parmenr
KapThl MapaMeTpoB pelibeda

JlyHbI ¢ NI€reH1ou. MOPGOMETPUYECKUX MMAPAMETPOB MPU3BAHBI PA3ACIAThH

npcaoCTaBUTh KIIOY K UX IMPUPOAC U ITPOUCXOKICHUIO.

KapTI)I CTaTUCTUYCCKHUX XApPaKTCPHUCTHUK

TEPPUTOPUH C PA3HOU CTEMEHBIO HM3PE3aHHOCTH (MCIONB3YIOTCS HOPMHUPOBAHHBIC
3HayeHust 0 — rragkas moBepxHocTh (MiN Ha puc. 3), 1 — u3pe3annas (Max Ha puc.
3)) nns obecreueHus BbIOOpa HanboJIee AKX IUIoaaoK (puc. 3).

- Kapmvr pacnpeodenenus @axmopos mnayunoco unmepeca. HaydHble
mapaMeTphl 3aBUCIT OT UCCIICIOBATEIbCKHUX 3aJ1a4, IIOCTABICHHBIX Mepe]l MUCCHEH, U
st 6e3aTMOC(EPHBIX TET MOTYT OBITh OILIEHEHBI 110 TCOJOTMYSCKUM KapTaM, KapTam

pacrpefiefieHuss XUMUYECKUX OJJIEMEHTOB, KapT anb0eno u  Ttemmeparyp. Jus
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MOATOTOBKM KapT HAaY4YHBIX MapaMeTpoB HEOOXOAUMO HCMOJIb30BATh JaHHBIE H
KJIaccuukamu, MOJIFOTOBJICHHBIE u pa3paboTaHHbIC CIIeIUAIUCTAMU
COOTBETCTBYIOIIUX 00JIaCTEH.

- Kapmwvi nocmosinno 3amenénHulx odacmell aKTyallbHbI JJisl HEOECHBIX TEN C
MaJIBIM HaKJIOHOM OCH K IUIOCKOCTHU BpamieHus: BOKpyr CoJHIIa U COIEepKAT TPAHULIBI
obnactel, B KoTophix COJHIIE HUKOT/Ia HE MOSBIISIETCS HAJl TOPU30OHTOM. DTO BaXKHO
s yaéra mocaaku KA ¢ mutanueM oT CoHEeYHBIX OaTaped (puc. 4a).

- Kapmuelr pacnpedenenus kpamepog COCTaBIEHbI aBTOPOM C UCIOIb30BaHUEM
KaTaJoroB ACHIU(DPUPOBAHHBIX MO OPTOU300pAKEHHUSIM KpPaTepoOB, HEOOXOAUMBI IS
y4e€Ta U3pPE3aHHOCTU MOTEHUHAIBHOM MOCAJOYHOM IUIOMIAJKH MalblMU KpaTepamu
(puc. 40).

- Kapmul pacnpedenenusi 0610MK08 nopod aBTOPOM MPEJJI0KEHO COCTABISATH
a100 TO JaHHBIM PAJAPHOTO CKAHUPOBAHHUS ITOBEPXHOCTH Ha TJ00AILHOM W
PErHOHAIBHOM YPOBHSX, TUOO MO JAHHBIM ACMIU(PPUPOBAHUS KAMHEHN Ha JIOKAIbHOM

ypoBHe (puc. 48).

B OTHOCHTENbBHARA [MYyOWHE KPETEPOB
(Bonee 70 M B aMameTpe)

o G
o
= O Sonewwe 0.15

menbwe 0.15

." MnoTHocTkL KpaTepos (Donee 10 M
B [MAMETPA), KOM/KB. KM

25-50

50 - 100
100 - 150
150 - 200

Pucynok 4 — IIpumep oToOpaskeHus MOCTOSTHHO 3aTeHEHHBIX 00J1acTel Ha THUIICOMETPHUYECKOM
kapre (a), pparMeHT KapThl pacnpeneneHus kparepos (0), hparMeHT KapThl pacpenesieHHs
06s10MKOB mopo1 (B).

Kapmul usmenarwowuxca 6 meuenue npoeKkma napamempos XapakTepusyroT
WHXCHEPHO-TEXHUUECKUE YCIOBHS B 00JACTH MOCAIKUA U OTPEICISIOTCS pa3MepamMu
KA u ycTaHOBIEHHBIMU HA HEM NMPUOOpaMu, Ha PYHKITMOHUPOBAHUE KOTOPBIX MOTYT
BIUATH (AKTOPBI CPENbl, TaKUE KaK OCBEMIEHHOCTh, TEMIIepaTypa MOBEPXHOCTH,
MOJIOJKCHHE HEOECHBIX TN HaJl TOPU30HTOM. Tak Kak 3TH (aKTOPHl M3MEHSIOTCS C
TEUEHHEM BPEMCHHU B 3aBHCUMOCTH OT B3aMMHOI'O ITOJIOKCHHSI HEOCCHBIX TEJI, KapThl
nmapaMeTpoB 0€30MacHOCTH HEOOXOJAMMO COCTaBJIATh HA 3aJaHHBIA  TEPUOT

HaOmoaeHus U GyHkuroHupoBanus KA.
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- Kapmur oonu euoumocmu Coanya 6 3a0anmwili nepuod HEOOXOIUMBI IS
OIICHKH 0O0mIel mmTenbHOCTH BHAMMOCcTH CoOJIHIIA W3 ONpPENeIEHHON TOYKH TIO
OTHOIIICHUIO KO BceMy mnepuony padotel KA Ha moBepXHOCTH HEOECHOTO Tena, U
MCIIOJIB3YIOTCS AJIs yuéTa BpPEMEHHU 3apsKU COJTHEUHbIX Oarapeil (puc. 5a).

- Kapmwi 0onu suoumocmu 3emiau 8 3a0anHblil nepuod MPU3BaHbl 0TOOPA3UTH,
KakoBa OOIas IIUTEIbHOCTh BHIMMOCTA 3€MJIM W3 OINpEeAeNEHHOW TOYKHA TIO
OTHOIICHUIO KO BceMmy mnepuony padoTel KA Ha moBepXHOCTH HEOECHOTO Tena, U
UCTIONB3YIOTCS IS BBIOOpAa MECT C YCTOMYMBOM pPAagUOCBI3bI0 C HAa3eMHBIMU

HaOJII0/1aTeIbHBIMU ITYHKTaMHU (puc. 50).

.HOHH OCBELWEHHOCTH, * lim .' ’ : ; ; [Oonsa BWAUMOCTH 3emnu,
NpPOLEHTLI __l|_ e |____J"_T—- NpoUEeHTBI
--0-40 1. -;--'_.~_II'I :-0-40
[ 40-42 | e | M 050
| 42- 44 \ e | *f - so-e0
| J44-46 : P R 7] e0-80
_—_| 48-50 . |eo-100
a § B r

Pucynok 5 — ®parmenTs kapt gonu Buaumoctu Cosnia (a) u 3emiu (B), B % OT nepuojaa
HaOII0JICHUS U JIeTeH bl K HUM (0, T).

UtoroBeie kapmer meppumoputi, Hauboiee npuecooHvlx 0as nocaoku KA,
COCTaBJICHBI aBTOPOM METOJIOM OBEPJICHHOr0 aHaiM3a M MOKa3bIBAIOT YYaCTKU
TIOBEPXHOCTH, YIOBJCTBOPSIOIINE TPEOOBAHUSAM BCEX HAYYHBIX U HWH)KCHEPHO-
TEXHUYECKHX TapameTpoB. KapTel co3maHbl Ha OCHOBE OpPTOM300paKCHUH,
BKJIIOUAIOT TPaAHUIBI ITOCTOSHHO 3aTCHEHHBIX O0JIacTed, a TaKkKe JOIMOJHEHBI

n3orurcamu (puc. 6).

YcnoBHblIe 0603Ha4YeHUA

% MocToAHHO 3aTeHEHHbIe obnacTu

YyuacTku, HauGonee NpurogHblie aAng
nocagku KA

Fopu3oHTanu, nposeneHsbl yepes 100 M

a 0

PucyHok 6 — @parMeHT UTOTOBOM KapThl TEPPUTOPHUH B TIpeiesIax JUIHIICA TIPUTISTUBAHMS,
Hanbosee mpuroAHsIX st nocanku KA (a) u merenna x Heit (0).
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Ypoenu kapmocpagpuposanusn

[Tpn mIaHUpPOBaHMHM KOCMUYECKHX MHCCHUH PEIIaeTCsl MEIbIA PSIT Pa3TMIHbBIX
3a/la4, TaKkWX Kak 0030p BCEro MPEANojIaraéMoro perrmoHa IMOCAAKH, eTaabHOE
M3Y4YeHUE OTACIBHBIX KpaTepoB M APYTHE, YTO OMpPEAENseT IUarma30oH MaciTaboB
CO3JaBaeMbIX [T PAa3HbIX LIEJIEN KapT:

. I nobanvuviil yposens — BCE HEOECHOE TEJIO WM OJHO W3 MOJyIIApUi
(macmrad ot 1:5000 000 mis Jlyner u ot 1:100 000 mms doboca) — mns oOmieit
OIICHKM TIOBEPXHOCTH HEOECHOrO0 Tella W ONpeNeNieHWs uara3oHa BBICOT,
MPUTOAHOTO I TMOCagkh. B 3Tux MacmTabax COCTaBIEHBI THUIICOMETPUYECKAs
KapTa, KapTa YKJIOHOB, KapTa CTATUCTUYCCKUX MapaMeTpoB MOPHOMETPUUECKHUX
XapaKTePUCTHUK.

. Pecuonanvuwiii  yposenv — DSKBATOPHAIBHBIA TIOSIC, TPHUIOJSPHBIC
oomactn (macmrtadb ot 1:500 000 mo 1:5000 000 mms Jlywer m ot 1:50 000 mo
1:100 000 mmst doboca) — st oueHKU penbeda Ha momnETHRIX Tpaccax KA, mis
BBEIOOpa TEPPUTOPHH, MPUTOIHBIX IJIS PEIICHUS HAy4YHBIX 3amad. JlOMOTHUTEIBHO
COCTAaBIISIFOTCS: KapTa IJIOTHOCTH KPaTEPOB, KapTa MOCTOSHHO 3aTEHEHHBIX 00J1acTeH,
KapThl OCBEMIEHHOCTH W BUJIMMOCTH 3E€MJIH B 3aJJAHHBIA TIEPUOI.

. Hemanvuotii yposens (Mactrad no 1:500 000 mis JIyasr u go 1:50 000
it Doboca) — OKPECTHOCTH JJUTUIICOB MpullenuBaHus (ydacTKa Ha MOBEPXHOCTH
pasmepom 30%X15 kM, B mpezeinax KOTOpOro mpesmosaractcs mocaaka KA) — s
OIICHKU CJIOKHOCTH TEPPUTOPHH TOCAAKH, YKIOHOB, OTIACITBHBIX KPYIHBIX (opM
penbeda, pacmpeneneHuss KpaTepoB HW  OOJOMKOB TMOPOABL. JOMOJHUTEIHHO

COCTaBJISIETCS KapTa pacupeaeaeHUus] KaMHe.

3. Pa3paﬁoTKa MECTOAUKH COCTABJICHUA KapT IMJs o0ecneyeHuUs

KOCMHYECKHUX MUCCHII

B pasgene paccMoTpeHa pa3paOoTaHHas METOAWKA CO3JaHUS KapT W
aBTOMATU3UPOBAHHBIC aJITOPUTMBI, CO3IaHHbIC Mg €€ peanu3anun. OCHOBHBIC dTAllbI

METOAMKU MPEJICTABICHBI HA puUC. /.
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MeToauKka cO34aHUA KapT aJjd odecnmeueHHs MOCAA0YHBIX KOCMHMYECKHX MUCCHH

1. I3yuenue paiiona kapTorpadupoBaHus

|

2. CO0p maHHBIX TUCTAHIIMOHHOTO 30HAMPOBAHUS MOBEPXHOCTH HEOECHOTO Tena

!

3. BrisiBNIeHHE TapaMeTpoB U yCIOBUN 0€30IaCHOCTH M HAYYHOTO HHTEepeca B
paMKax IJIaHUPYyEeMOH KOCMHUYECKON MUCCHUU

!

4. Pa3paboTka MaTeMaTHUECKOM 1 001ereorpaguueckoil OCHOBBI

!

5. Pa3zpaboTka TeMaTH4YEeCKOTO COIEPIKaHUs CEpPUN KapT

Oo6ecneuenue /13, nx
00paboTka

6. PazpaboTka TpeboBanuii kK ucxogusiM [IMP 1 opTonzobpakeHusIM

J

7. Beraucienne MophoMeTpUIECKHX XapaKTepUCTUK penbeda,
JnemuprupoBaHue, ONpeeeHHe B3aUMHOTO PACTIOI0KEHUSI HEOECHBIX Tel
(Ons peanuzayuu pazpabomano cneyuanvhoe I10:

«d/D calculationy», «Profile builder», «Intequartile range»)

CocraprieHue CCPHUHU KapT U aHAJIN3

pe3yJIbTaTOB
\ 4
8. CocraBneHue KapT
|
KapTbl Hen3MeHsIeMbIX TapaMeTpoB KapTsl n3MeHseMbIX apaMeTpoB

[ |
v

9. AHanu3 KapT METOZOM HaJIOKCHHUS

v

10. ABTOpCKHE OpUTHHAIBI U U3JIAHHBIE KAPTHI JUIsl TUTaHUpOBaHuUs ocaaku KA
(01 peanuzayuu pazpaboman UHMeSPaIbHuLil ANOPUMM:
«Landing sites characterizationy)

Pucynox 7 — OcHOBHBIE 3TaIlbl CO3AaHUs KapT

OCHOBHBIMH HCTOYHUKAMU HWHQPOPMAIMU JISI CO3/JaHUSl IUIAHETHBIX KapT
apisitorest [IMP u mo3auku opTon3oOpakeHuil. [[OMOJHUTENBHO MCHOJB3YIOTCS
acemepuabl HEOECHBIX Ted U IUdpoBast UHPOpMAIIUS O pacHpeaesieHuu (PaKkToOpoB,
CBSI3aHHBIX C OCHOBHBIMH HAy4YHBIMH MEJISIMU OyJylIMX MHUCCHM, TaKuUX Kak,
HanpuUMep, B3sATHE MPOO rpyHTa I 0OHapykeHus Boabl Ha JIyHe («JlyHa 25») win

poOBI JJIs PelIeHus Bompoca o nporcxoxacHun ®Podoca («bymepaHnr»).
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B cootBeTcTBUU ¢ pa3paboTaHHON cHUCTEMOW (DU3MYECKHMX U TeMaTHYECKUX
KapT, MJi9 OIIEHKH HEMNPEepPhIBHBIX MapaMeTpoB O€30MacHOCTU TMOBEPXHOCTH
co31ar0Tcs HU(POBBIE MOAEIN KPYTU3HBI CKIIOHOB M CTATUCTUYECKUX XapaKTEPUCTUK
MOBEpPXHOCTH Ha ocHoBe aHanmuza [IMP. IludpoBeie Momenun H3MEHSIOMIUXCS
XapaKTEPUCTUK TOBEPXHOCTH (QopmupyroTcss Ha ocHoBe LIMP u sdemepun nns
pacuéra B3aMMHOIO pacmojiokeHus 00bekToB Tea CoaHeuHoi cuctembl (CounHila,
3eMiId U HCCIIETyeMOTro HeOSCHOTO Tejla) Ha BhIOpaHHBIH MOMEHT BpeMeHHu. KapThl
OIMACHOCTEW C JHCKPETHBIM pacrpesneiienueM (Kpatepbl W KaMHH) CO3JAI0TCA C
UCIIOJIb30BAaHUEM KaTajJoroB Maibix (opM penbeda, MOJYy4eHHBIX HAa OCHOBE
BU3yaJIbHOTO AeIU(PUPOBAHUSI OPTON300paKEHUN BHICOKOTO pa3pelieHusl.

Bribop  kaprorpaduueckodt = mpoeknHu ~ OOYCIOBIEH  TEMAaTHYECKUM
colepKaHMeM U MacmTabamMu  cocTaBisieMblx KapT. Ilockonbky —mpoctas
UUJTMHIpUYECKAst IPOEKIUS SIBIASETCS PAKTUUECKU CTAHIAPTOM JJIsl TUIAHETHBIX KapT,
JUIsL OTOOpakKeHUsI Ha 2100abHOM YpPOB8He CIIEyeT UCIOJIb30BaTh ATY MPOEKIUIO C
LETbI0 00ECIeUeHUsI CPAaBHEHHUS C YK€ CYIIECTBYIOIIMMU KapTaMu HEOECHBIX Tell.

Kaptel Ha oTaenbHBIE pecuonbl CAEAYET COCTABIATH B PABHOYTOJBHBIX
MPOCKUMIX JJIsi coXpaHeHuss (opM mpeodsaaronmx >SJIEMEHTOB pelbeda —
KpaTepoB, a TakxKe /I MIIaHUPOBaHUs OMIETHBIX Tpacc KA.

Jlns  obecrnieueHuss H3MEPEHUM KapThl MOTEHIUAIBHBIX MECT MOCAI0K
(IOKabHBIL YPOBEHb) CIIEIYET COCTaBIATh B a3MMYTAJIbHOW PAaBHOIPOMEKYTOUHOM
MPOEKIMK C TOYKOW KacaHus B IIEHTPE KapTorpadupyemoil TeppuTOpun, Hapumep,
B IIEHTpE dJuinIca npuilenuBanusa. [10CKOIbKY pa3Mepbl 3JUITMIICOB MPUIICIHBAHUS
meree 450 kMm%, TO YTJIOBBIE UCKAXKEHUSI OyIYT HEBEJIIMKU U MO3BOJIST COMOCTABIISITh
KapTy C JIOOBIMH HaJUPHBIMU H300paKEHUSIMU, TOJYYEHHBIMU MPU MPOJIeTax
tepputopun U nocaake KA. CocraBieHue KapT IUIOTHOCTH KpaTepoB TpeOyer
MPUMEHEHUS]  PAaBHOBEJIMKON  a3UMyTaJIbHOM  TPOEKUUU 11 OOecreyeHus
KOPPEKTHOCTU BBIUMCIICHUS XapaKTEPUCTUKHU.

[lonoxxeHne  HavaJbHOTO  MepUAMaHa  KapTtorpagupyemMoro Teiaa W
HalpaBJIeHHWEe CcYeTa JIOATOT HEoOXOAUMO BBIOMpPAaTh B COOTBETCTBUU C
pekomMeHpanusaMu MexayHapoaHoro Acrtponomuieckoro Coro3sa.

ABTOMAaTHU3UPOBAHHBIA AHAJIN3 30H MEPEKPBITUS U3YYAEMbIX MapaMeTpOB Ha

ocHoBe muppoBeix cioeB B ['MC (oBepieii) oOecreyrBacT TOWUCK YYaCTKOB,
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YIOBIETBOPSIONIUX KPHUTEPUSAM OE€30MACHOCTH M HAYYHBIM IENSIM IIaHUPYEMBIX
muccuid. Ilpm HeoOXoamMocTH, OBEpJEHHBIC TMPOIEAYPHl TMOBTOPSIOTCS IO
pe3ysibTaTaM »SKCIEPTHOTO aHaiW3a, C PACHIUPEHHEM JHara30oHa JOMYCTUMBIX
3HAUCHUU KpUTEpHeB Oe30MacHOCTH. Pe3ymbpratoM sBIsSOTCS TH(PPOBBIE MOIEITH
Y4acTKOB, MPUTOAHBIX uisi Oe3zomacHod mocanku KA. Ilonmydennas B mpoiiecce
aHallM3a BCIIOMOTrareibHas HWH(opMaIusa (quarpaMMbl paclpeIecHUs] YKIOHOB,
BEePTHKAJIbHBIC TPOQWIH BBIOPAHHBIX YYaCTKOB) MPHMEHSETCS KaK CIPaBOYHBIN
anmapar MMpu TMOCIEAYIOIIEM COCTABICHUN U OPOPMIICHUH KapT.

Jis  peamu3anyi  METOAMKH  pa3pa00TaH  HWHTETPAIBHBIA  aJlTOPUTM,
oOecnieunBaromuii  (HOpMUpPOBAHUE TPOU3BOJAHBIX IUGPOBBIX MOJAENIEeH IS
COCTaBJICHHUSI TEMAaTHYECKUX KapT M MPOBEJCHUE OBEPICHHOTO aHaIM3a. AJITOPUTM
BKJIFOYAE€T  OTalbl, WCIOJB3YIONIME aBTOpCKoe crmenuanmupoBanHoe 11O,
HAIPaBJICHHOE HA PEIICHNUE Pa3TUIHBIX 3a]1a4:

e wmonyns «d/D Calculation» nmist BbYUCIEHUS OTHOCHUTENBHBIX TIIyOWH
KpaTepoB IJIsl BBISBIICHUS OTIACHBIX CBEXKHUX KPaTEPOB,;

e wmoxaynb «Build Profile» nmns ¢dopmupoBanus Habopa BepTHKAIBHBIX
npodrtels 1T OIIEHKH OOIIEeTo YKJIOHA M XapakTepa pesbeda 30HbI HHTEPECOB,

e wMoxaynb «Interquartile range» s BBIYUCICHUS MEKKBAPTHILHOTO
pa3Maxa BBICOT WJIU UX MTPOU3BOHBIX.

Co3nannoe cnenuanuzupoanHoe 110 pa3paboTaHO ¢ HUCMOIB30BAHUEM SI3bIKA
Python nns Bemmondenuss B cpexe ArcGIS wu mporecTupoBaHo B pamKax
MOP(QOMETPUIECKUX UCCIICIOBAHUNA MOBEPXHOCTH HEOECHBIX Tell. [Ipu BBIIOTHEHUH
ATATOB MPEIOKEHHON METOIUKHU, TTIOMHMO Pa3padOTaHHBIX MPOTPAMMHBIX MOIYJICH,
UCHoJB3yeTcs Takke u apyroe [10: monynb pacuera ykioHoB B ArcGIS (ESRI ™),
MOYJIb pacueTa IpoAoukuTenbHocTd BuauMmoctu Connma u 3emu (Zubarev et al.,
2016).

PaGora wHTErpasmpbHOrO0 anropuTMa ampoOWpOBaHA HA MPUMEPE OICHKU
MOBEPXHOCTH OJHOTO M3 AJUTUIICOB MPUIICIMBAHUS B FOKHON MPHUIIOISPHON 00I1acTH

Jlynsr (puc. 6).
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4. Peanu3auus pa3padoTaHHOI MeTOMKH HA MPpUMepe KapT AJs

IUVIAHUPOBAHMSA OyAyIIMX KOcMHUYeCKHX Muccuii k Jlyne u ®@obdocy

B uerBepTOoM paznenie mpeacTaBlIeHbl KapThl, CO3JIaHHbIC JJIsi OOecredYeHus
MOCAJIOUHBIX KocMuyeckux Muccuil k JIlyne u ®obocy, cocTaBieHHbIE C MOMOIIBIO
pa3paboTaHHOTO AITOpPUTMA.

st oOecriedeHus POCCUICKMX MHUCCHM pa3paboTaHbl KapThl Pa3IUYHOTO
cojepkanusi M MmacmTaba. BpiOop MaremMaTH4ecKOW OCHOBBI OCYIIECTBIISLICS C
y4€TOM Pa3MEPOB HCCIEIYEMBIX TE€l U OCOOCHHOCTEH MCHOJb30BAHUSI STUX KapT:
HampuMep, Ui OAHOH w3 0030pHBIX KapT JlyHel (puc. 3. «[lapamerpsl penbeda
JIyaer», wmacmrtad 1:10 000 000) BEIOOpP KOCOH OpTOrpaduUecKol MPOSKIUU
0o0yCIOBJIEH 1ENbI0 OTOOpPa3suTh OOJACTU HHTEPECOB POCCUUCKOM KOCMHUYECKOU
NporpaMMbl — CEBEpHbIE M IOXKHBIE MPUIIOISPHBIE TEPPUTOPUHU, a TaKKE
paznuyaronrecs: TUIbl penbeda BUAUMOro u ooparHoro noiymapuid Jlynsl. Tak kak
KapThl CTATUCTUYECKUX XapAaKTEPUCTUK SIBIISIOTCA MPOU3BOAHOM OT KapThl penbeda,
0o0e OHU JJIsl HarJISIAHOCTU M yA0OCTBa CpaBHEHHUS OPOPMIICHBI B OJIM3KUX, HO HE
UJEHTUYHBIX TPaJUEHTHBIX CHEKTPaJIbHbIX MIKamax. Oto0OpaxkaeTcs HW3MEHEHHE
MEXKBapTHJILHOTO pa3Maxa JlammacmaHa OT MHHUMAIBHBIX (HamOosee TIiajaKas
MOBEPXHOCTh) IO MAaKCHMaJIbHBIX 3HaueHUU (HaMMeHee Iiajikas MOBEepXHOCTh). Ha
KapTe penbeda TUICOMETPUYECKAs IlKajda JOMOJTHEHA AaHAJUTUYECKOW IBETHOM
OTMBIBKOW.

Ha pernonanbHoM ypoBHe kapTorpadupoBaHusi co3iana «l umncoMmerpuueckas
KapTa mnoisapHbIX oOmacted Jlyner» (macmrad 1:1 600 000), cocraBieHHas B
noJisipHOM ~ crepeorpaduueckord  mpoekuuu. [lokazaHo, 4YTO  NPUNOISPHBIC
TEPPUTOPUM TPEACTABISAIOT COO0OM JBa pa3HbIX TUNA Mera-penbeda JIyHBI:
TIOBEPXHOCTh CEBEPHOM TMOJISIPHON 00J1acTH OoJiee 1mojoras, o CPaBHEHUIO C FOXKHOM
4acThlo, 0OJIbIlIas YacTh KOTOPOM 3aHsITa TUTAaHTCKUM OacceitHom «HOxkHBINM montoc -
Oiitken». Ha kapre Takke MNOMEIIEHbl pe3yJdbTaThl aHajiu3a MOTEHI[UATbHBIX
nocanounbix miomanok (Kpatep borycnaBckuéi w TpH BBICOKOIPHOPHTETHBIX
aunca npuneiauBanus, BbiOpaHHeix MKW PAH) B Buae TemMaTHYeCKHX KapT
(macmTaba 1:1 000 000 mns kpatepa borycnasckmii m 1:500 000 mist siurmcos),

COCTaBJICHHBIX B KOCOW a3MMYyTaJIbHOW PaBHOIPOMEKYTOUYHOU MPOCKIHUH C TOUYKOH
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KacaHMsl B IEHTPE O0TOOpakaeMoll TeppUTOpHH sl odecnieueHust uaMepenuit (puc. 2
a-r).

[Ipu wuccrnenoBanuu MOBEpPXHOCTU cnyTHUKa Mapca @Poboc co3gaHbl Kak
OpUTHHAJIBI TEeMAaTHYECKUX KAapT C OIEHKAMH T[apaMeTpPOB IOBEPXHOCTH
IpEINoiaraéMbIX TOCAJ0YHBIX TUIOIMIAJ0K, TaK W KapThl € O0OImed OIeHKOU
napaMeTpoB peibeda Terna. MapcuaHCKUN CIyTHHK — Majoe TeNo C HeperyIspHOu
dbopMoii, HaWdydmuM o00pa3oM aNmpPOKCHUMHUPYEMON TPEXOCHBIM SJUTHIICOMIOM.
[loBepxHocts @o0Ooca wu3pe3aHa KparepamMu U TJIOO0ATBLHON CEeThIO 00po3,
YHHUKAJIBHOHN ISl 3TOTO He-NeAsHoro Tena. HoBblie 0030pHBIE KapThl COCTABIICHBI B
PaBHOYTOJIbHOW MPOEKIMHU byraeBckoro st TpEXOCHOTO 3JUTUIICOUIA B KOMIIOHOBKE,
npemioxernror K.b. [llunrapésoit (tomorpaduueckas kapra, macmrad 1:150 000, u
reomoposiornyeckass kapra ©Ooposx, macmTad 1:120 000) mis coxpaHeHHUs
IPEeMCTBEHHOCTH M olecredeHus cpaBHeHus c kaproi doboca 1988 r. us
o030pubix kapT doboca ¢ mapameTpamu, pacHnpeiesieHUE KOTOPBIX Ba)XHO
0TOOPa3WTh HA TOJIOCAX IMEIMKOM (THUICOMETpUYecKas, Tomorpadudeckas KapThl,
KapTa TUHAMHYECKHX BBICOT), IPUMEHECHBI PAaBHOYTOJIBHBIC MPOCKIUS Mepkaropa u
crepeorpaduueckas npoekmus (puc. 8). Jlns xaprorpadupoBaHus MecT MOCaIOK Ha

doboce npUMeHEeHa Kocasi a3UMyTallbHasi pABHOIIPOMEKYTOUHAs MPOEKIH.

TEOMOP®OIOIMYECKAS KAPTA KPATEPOB FEOMOP®OMNOIUYECKAS KAPTA EOPO3[L

w 3 E3

a §
Kpartepbl 6Gonee 200 m B aguameTpe OnonsHeBble ABNEHUA
:op_qmomn fpempn B T s Bopo3abl / Grooves
R@ oo vaueotpezte @ Pooawn GBnoWouoTD wErepHana
i ] neit 6
S ramoanme "‘g".“:‘,‘fp';‘:‘:l‘fui‘.,ﬂ:‘.:;?;: @ apTel &—o—o—o Pa3opBaHHble LieNnoyKu BOPOHOK
C NOTOKamK 0BNOMOYHOTO MaTepuana . .
O ammmmece ©  onomsmemce veno Chains of contiguous funnels
co@ yTPS i nei @  coseranme ononsHesuix ckonos u Ten
igirpinsoca
@  mocxononse Mpouve Mopdonoruyeckue oGLeKTLI Lienouku conpukacaroLLxcs BOPOHOK
@  cuewpanusm nogwTren &3 e euGpoc Chains of noncontiguous funnels
Cr ner (D>2 km) "
\.\ paspyweHHbie Ke. noﬁa
o oe—" Gutter
B T

Pucynok 8 — ®parmenTs! 0030pHBIX KapT Poboca, COCTaBICHHBIX C HCIOIb30BAHUEM KaTaIOTOB
00BEKTOB: reOMOPQOIOrHYecKasi KapTa KpaTepoB (a) ¢ jereniou (B) u reoMmopdoiornyeckas Kapra
60po31 (0) ¢ serennoii (r)
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Jl71st oToOpaXkeHust AIEMEHTOB pesibeda Ha COBPEMEHHBIX IJIAHETHBIX KapTax
MIPUMEHSIETCS TEOJIOTUYECKUH Kilaccu(puKaTop, pa3pabOTaHHBIA HA OCHOBE CTaHJapTa
aMEpPHUKAHCKOU re0JIOTUYECKOU CITY>KOBI. ITpu reomMopdosoruaeckom
kaptorpadupoBanun @®oboca aBTOPOM CO3/IaHBI HOBBIE JIMHEHHBIE U TOYECUHBIC
ycloBHBIe 3Haku (puc. 8), 4YTO pacHmMpseTr BO3MOXXHOCTH paHee CO3JaHHOTO
KiaccupukaTopa JUisl MPENCTABICHUS XapaKTEPHBIX OCOOCHHOCTEH SJIEMEHTOB
penbeda, BBISIBICHHBIX IPU HW3YYEHUM KpaTepoB M OOpO3J HA MapCUAHCKOM
CIIyTHHKE.

CocraBiieHHBIE  KapThl COOTBETCTBYIOT  pa3padOTaHHON  cuUCTeMEe W
KOMIUIEKCHO OMHUCHIBAIOT UCCIEAYEeMble MOTEHIIMATbHbBIE TOCAJOUHbIE TIIOMIAJAKN Ha

Bcex MaciiTabax kaprorpadupoBaHHUs.

3akiroueHue
OCHOBHBIC BBIBOJIBI M PE3YJIbTAThI HCCIICTOBAHMUS .

1. B paGote BmepBbie 0000IIEH OTEUECTBEHHBIM U 3apyOCKHBINH OMBIT
NPUMEHEHUS KapT U1 BBIOOpa MOCATOYHBIX IUIONIAJ0K HAa MOBEPXHOCTH HEOSCHBIX
ten CONHEYHOW CUCTEMBI. BBISBICHBI MapaMeTpbl 0€30MacHOCTH MOTEHITHAIBHBIX
MECT ITOCAIKH.

2. OO6ocHoOBaHa cucTEMa KapT JJII 00€CIIeUYeHUsI KOCMUYECKHX MOCaT0UYHBIX
MHUCCHH, TpemaoxkeHa Meroauka e€ co3gaHus. CoOCTaBJICHHBIE aBTOPOM
TEMaTHYECKHE KapThl OXBATHIBAIOT OCHOBHBIC IMApaMETPhl U YCJIOBHS 0€30MaCHOCTH
nocanku KA Ha noBepxHocTu 6e3aTMochepHOro Tena.

3. Paspabotanbl mporpaMMHbIE MOJYJIU JUIsl aBTOMATH3UPOBAHHOW OIICHKHU
MOP(HOMETPUYCCKUX TMapaMEeTPOB M CTATHCTUYCCKUX XapaKTEPUCTHK penbeda
noBepxHocTH HeOecHbIx Tel: «d/D Calculation» mist BeUKCICHHS OTHOCHTEIbHBIX
rnyouH kpatepos, «Build Profile» mns ¢opmupoBanus Habopa BepTHKAIBHBIX,
«Interquartile range» as BBIYMCICHHS MEXKBAPTHIIBHOTO pa3Maxa BBICOT MM HX
MIPOU3BOHBIX.

4.  BBINOJHEH CPaBHUTCIIBHBIN aHAIU3 JIYHHBIX MOPCKHX M MaTEPHUKOBBIX
TEPPUTOPHUI, HA OCHOBE aBTOMATH3WPOBAHHBIX PACUETOB IIIyOMH MalIbIX KpaTepoB
(1o 2 xMm). BBISIBJICHHBIE CHCTEMAaTHYECKUE PACXOXICHUS MapaMeTPOB KPaTepoB B

I0’)KHOW TIPUIOJIIPHONW OOJACTU MO CPAaBHEHUIO C KpaTepaMu B CPEAHUX HIMPOTaX
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ABJIAIOTCS. KOCBEHHBIM MPU3HAKOM KOHIIEHTPALMU JIETYUYHX BEIIECTB B MPUIOJISPHBIX
o0nacTax.

5. JUida  peanmu3ani METOJMKHM pa3pabOTaH MHTETPAIbHBIA  aJrOpUTM
BbIOOpAa  MOCAJOYHBIX  IUIOMAAOK, OOECHeuyMBalOUMii  aBTOMATU3MPOBAHHOE
(dopmupoBaHue TU(POBBIX MOJEIEH Il COCTaBICHUS KapT MOCAJOYHBIX IIOIAI0K
UCCIIETYEMBIX TEJ.

6. Coznanbl KapThl Ul o0ecnedeHus: Oy IyluX pOCCUHUCKUX KOCMUYECKUX
muccuii k Jlyne u ®obocy: 3 Hacrennsle kKapThl JIyHbl, 2 HacTeHHbie KapThl Poboca,
43 xapTthl B atnace @oboca, 10 aBTOpCKUX OpUTHHAIOB KapT MOCAIOYHBIX TUIOMIAT0K
B lOxHoM mnpunonsgpHom peruone JIyHel. KapTel mMeroT OoJbIIO€ MPaKTHYECKOE
3HAUEHUE KaK JUIsl PELIECHUs pa3IM4HbIX 3a/]ad IJIAaHUPOBAHMS TMOJETOB K TejlaM

CoJIHEUHOM CUCTEMBI, TaK U I TOMYJISPU3aud KOCMUYECKUX UCCIEAOBAHUMN.

CITMCOK OCHOBHBIX ITYBJIMKAITNIT ABTOPA 110 TEME JIJUCCEPTAITNN
Cmambu 6 peyeHzupyemvix HCypHanax, pekomernoosannvix BAK:

1. KapaueBuena, N.IL Kaprtorpado-reonesnueckne  MeToAbl IS
XapaKTePUCTUKHN TOCAAOYHBIX IUIOMIAJ0K OyAymmX pOocCUicKkux muccuit «Jlyna-
['mo6» u «Jlyna-Pecype» / Kapauesnesa N.I1., Koxanos A.A., Kononmuxua A.A.,
Hanexnuna W.E., 3ybapes A.D., [latpatuii B./l., Ko3znosa H.A., Yuaes /[.B., Yuaes
JIm.B., ManuanaukoB B.A., O6epct 0. // Actponomudeckuii BectHuk. — 2015.— T.49.
Ne 2. - C. 100-116.

2. Kapauesnesa, N.I1. Atnmac ®oboca: KOHIENIHS, CTPYKTYpa W MPUHITUIIBI
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